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(^ Longitudinal sealer for packaging machine. 

@ A fcmv-fill-seal type combined bag maker and 
packaging machine uses a longitudinal sealer 
to seal together mutually overlapping side 
edges of an elongated bag-making material 
wrapped around a loading cylinder (91) in a 
tubular form. The longitudinal sealer has a seal- 
ing unit (20) with a heater (28) supported by a 
mobile member (56) which can be selectably 
moved linearly or rotaticnally such that the 
sealing unit can be not only correctly positioned 
but also properly oriented with respect to the 
loading cylinder currently installed on the pack- 
aging machine. The mechanism for moving the 
sealing unit is supported on an elongate mem- 
ber (2) rotatably supported by the packaging 
machine so as to be easily moved away when 
the loading cylinder is removed and replaced by 
another of a. different kind. 



(72) Inventor : Fukuda, Masao, do Shiga 
Integrated Facility 
Ishida Co., Ltd., 
959-1, Shimomagari, 
Ritto-cho 

Kurita-gun, Shiga (JP) 

@ Representative : Skone James, Robert 
Edmund 

GILL JENNINGS & EVERY 

Broadgate House 

7 Eldon Street 

London EC2M 7LH (GB) 



Fig.J 




Jouve, 18, rue Saint-Denis, 75001 PARIS 



BIMSDOCID: <EP 0611697A2I> 



1 



EP 0 611 697 A2 



2 



This invention relates to a longitudinal sealer for 
a form-fill-seal combined bag maker and packaging 
machine (hereinaft r simply r ferred to as a packag- 
ing machine), and more particularly to a device for ad- 
justing the position of a heater in such a sealer. The 5 
invention further relates to a packaging machine in- 
corporating such an improved sealer. 

Consider, for example, a so-called vertical pillow 
type packaging machine which uses a former to bend 
an elongated web of thermoplastic sheet into a tubu- 10 
lar form, while pulling it down over the peripheral sur- 
face of a loading cylinder through which articles to be 
packaged are dropped. The mutually overlapping 
side edges of the tubularly formed sheet are sealed 
together by a heater in a vertical (or longitudinal) seal- is 
er, and a horizontal (or transverse) sealer disposed 
below the loading cylinder seals the top edge of a bag 
and the bottom edge of the next bag at the same time. 
The vertical sealer is usually provided with a vertically 
extended endless belt such that thefilling and sealing 20 
of the bags can be carried out continuously. 

Packaging machines of this type are required to 
be able to produce bags of different shapes and si- 
zes, depending upon both the nature and the amount 
of the articles to be packaged. For this reason, many 25 
kinds of formers with different shapes and sizes are 
customarily provided and they are selectively used 
with a packaging machine. Japanese Patent Publica- 
tion Tokkai 5-124606 discloses a packaging machine, 
of which the position of its sealing heater can be 30 
changed, depending on which of many available for- 
mers is installed. Since there are fluctuations in the 
shape and size of the formers due to production er- 
rors, the position of the sealer may require additional 
adjustments both in the radial and tangential direc- 3S 
tions. Moreover, the sealer may have to be tilted, 
even after it is correctly positioned, such that its tip 
will be accurately opposite to the surface of the for- 
mer. 

Thus, whenever a different former is installed for 40 
producing bags of a different kind, it becomes neces- 
sary not only to remove the endless belt and to adjust 
its position but also to carry out adjustments of the 
position of the sealing heater. In particular, since a pri- 
or art vertical sealer Is usually so structured that its 45 
heater is axially supported by a shaft in its exterior, 
the tangential position of the tip of the heater with re- 
spect to the former is affected as the heater is rotated 
against this support shaft. The position adjustment of 
the heater is therefore made even more difficult to 50 
perform. 

In accordance with the present Invention, a long- 
itudinal sealer for a packaging machine comprises a 
sealing unit including a heater; a mobile support 
member supporting said sealing unit; and Y-6 adjust- 55 
ing means for selectably moving said support mem- 
ber translationally in a Y-direction or for rotating said 
support member around an axis extending through 



said sealing unit. 

The invention provides an improved longitudinal 
sealer for a packaging machine which can b adjust- 
ed easily and quickly according to the shape and the 
size of the bags to be formed. 

The invention also provides a compact device for 
adjusting the position and orientation of a sealer in 
such a longitudinal sealer. 

In a preferred example, the sealing unit is sup- 
ported on a mobile member such that it can be moved 
by means of a unitized adjustment device not only in 
two mutually perpendicular directions but also select- 
ably around an axis passing through the heater. 

The accompanying drawings, which are incorpo- 
rated in and form a part of this specification, illustrate 
an embodiment of the invention and, together with the 
description, serve to explain the principles of the in- 
vention. In the drawings: 

Fig. 1 Is a diagonal view of a longitudinal sealer 

embodying the present invention as incorporated 

in a packaging machine; 

Fig. 2 is a diagonal view of a portion of the adjust- 
ment device in the longitudinal sealer of Fig. 1; 
Fig. 3 is a partially sectional plan view of a portion 
of the adjustment device of Figs. 1 and 2; 
Fig. 4 is a partially sectional side view of a portion 
of the adjustment device of Figs. 1-3; 
Fig. 5 is a diagonal viewof the display mechanism 
of the adjustment device of Figs. 1-4; and 
Fig. 6 is a schematic diagonal view of a r>ortion of 
a vertical pillow type form-fill-seal bag maker- 
packaging machine Incorporating a longitudinal 
sealer embodying the present invention; and 
Figs. 7(a) and 7(b) are plan views for showing op- 
erations of the adjustment device of Figs. 1-5. 
In Fig. 1, numeral 1 generally indicates a longitu- 
dinal sealer according to an example of this invention, 
as a part of a vertical pillow-type form-fill-seal pack- 
aging machine of an ordinary kind having a former 90, 
a loading cylinder 91 and a hopper 92 arranged in a 
well known relationship with respect to one another. 
In order that the former 90 can be easily removed and 
replaced by a different one, an elongated member 
(herein referred to as the arm 2) is rotatably supported 
by a frame 93 around a support pin 3 and the longi- 
tudinal sealer 1 is supported near the free end of the 
arm 2 such that it can be retracted out of the way of 
the former when it Is exchanged. The arm 2 is provid- 
ed with a guide groove 4 extending longitudinally 
therealong. A generally Z-shaped support block 5 is 
supported by the arm 2 and engages with this groove 
4 so as to be able to slide longitudinally on and along 
the arm 2. One end of the support block 5 distal from 
the arm 2 Is formed as a gripper 11 equipped with 
bolts 12 for supporting a sealer unit 20 by gripping an 
adjustment d vice 30 therefor. The arm 2 also sup- 
ports a position-controlling motor 6 with a helically 
threaded shaft 7 for controlling the position of the 
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support block 5 (in the Y-direction as indicated in Fig. 
1 ) according to the size of the former 90 to be instal- 
led. Th thread d shaft 7 of this motor 6 engages with 
a support table 8 supporting a cylinder 9 with a piston 
rod inside (of which the function will be described be- 5 
low). 

The sealer unit 20 includes a base plate 21 ex- 
tending parallel to the loading cylinder 91, a belt- 
driving motor 23 attached to the base plate 21 , a driv- 
er pulley 25 mounted to the drive shaft of this motor io 
23, a follower pulley 26 axially supported by the base 
plate 21, an endless belt (or a seal belt) 27 stretched 
between the pulleys 25 and 26 so as to be rotated by 
the belt-driving motor 23, and a heater 28 disposed 
between the pulleys 25 and 26. Longitudinal sealing is 
is effected by transmitting heat from the heater 28 
through the belt 27 to mutually overlapping side 
dges of a bag-making sheet material (not shown) 
travelling downward along the outer peripheral sur- 
face of the loading cylinder 91 . 20 

As shown more dearly in Figs. 2, 3 and 4, the ad- 
justment device 30 is comprised of a first adjustment 
unit 35 for adjusting the position of the heater 28 in the 
X-direction (as indicated in Figs. 2, 3 and 4) and a sec- 
ond adjustment unit 45 for adjusting both the position 25 
of the heater 28 In the Y-direction and Its orientation. 
Numerals 37 indicate a pair of frame structures for 
the adjustment device 30 affixed to the base plate 21 
of the sealer unit 20. 

The first adjustment unit 35 includes a spline 30 
shaft 14, a worm wheel 36 and a worm gear 40. As 
shown most clearly in Fig. 3, the circumferential sur- 
face of the spline shaft 14 engages slidably with a mo- 
bile frame 38 which is affixed to the frame structures 
37 of the device 30. A screw 31 is affixed to the front 35 
end of the spline shaft 14, and the worm wheel 36 is 
attached to the spline shaft 14 by engaging with the 
screw 31 . The worm gear 40 is aff bced to a shaft 42 
which extends in the Y-direction and is supported ro- 
tatably by the frame structures 37 such that the worm 40 
gear 40 and the worm wheel 36 engage each other. 
Small flanking plates 39 are attached to inner surfac- 
es of the frame structures 37 such that the worm 
wheel 36 is sandwiched between the front end of the 
mobile frame 38 and the flanking plates 39. Aknob 41 45 
with a calibration 43 is fastened to the shaft 42. As this 
knob 41 is rotated, the rotary motion of the worm gear 
40 is communicated through the worm wheel 36, the 
spline shaft 14 and the mobile frame 38 and moves 
the frame structures 37, and hence also the second 50 
adjustment unit 45, in the X-direction, that is, in the 
tangential direction of the former 90. In order to show 
the actual displacement of the device 30 in the X-di- 
rection, a calibrated plate 44a is attached to the mo- 
bile f ram 38 and an indicator 44b is affixed to a por- 55 
tion of the support block 5 such that th pointer of the 
indicator 44b will move along the calibrated plat 44a. 
The second adjustment unit 45 is comprised ba- 



sically of a pair of equally sized gear wheels and a pair 
ofdiff r ntlysizedgearwheelsand, which can be se- 
lectively engaged together for adjusting the position 
of the heater 28 in the Y-direction as well as its orien- 
tation. For this purpose, the frame structures 37 ro- 
tatably support a first shaft 46 and a second shaft 50 
parallel to each other, extending in the Y-direction, 
with the first shaft 46 disposed closer to the heater 
28. Both the first and second shafts 46 and 50 are 
helically threaded in mutually opposite directions. A 
portion of the first shaft 46 extends outside the frame 
structures 37, and a first gear wheel 47 and a second 
gear wheel 48 are affixed to this extended portion of 
the first shaft 46 with a spacer 49 disposed there- 
between. Similarly, a portion of the second shaft 50 
extends outside the frame structures 37, having a 
sleeve shaft 54 attached thereto so as to be slidable 
thereon and rotate therewith. A third gear wheel 51 , a 
fourth gear when 52 and a knob 53 are attached to the 
sleeve shaft 54. 

The first gear wheel 47 on the first shaft 46 and 
the third gear wheel 51 on the second shaft 50 are of 
the same size and engageable with each other. When 
these two gearwheels 47 and 51 are engaged to each 
other and rotate together, a mobile member 56, which 
is engaged to both the first and second shafts 46 and 
50 respectively through engaging pieces 59 and 60, 
moves in the Y-direction. The second gear wheel 48 
on the first shaft 46 and the fourth gear wheel 52 on 
the second shaft 50 are of different sizes so as to be 
also engageable with each other. Let L, and L2 denote 
the distances respectively of the first and second 
shafts 46 and 50 from the heater 28 in the X-direc- 
tion, as schematically shown in Fig. 3. The ratio be- 
tween the diameters of the second and fourth gear 
wheels 48 and 52 is set equal to L2/L1 such that, when 
the gearwheels 48 and 51 are engaged to each other 
and rotate together, the mobile member 56 rotates 
around a vertical center axis 29 of the heater 28. 

The mobile member 56 is cross-sectionally U- 
shaped, as seen sideways, with upper and lower hor- 
izontal plates 57 facing each other, as most clearly 
shown in Figs. 4 and 5. The engaging pieces 59 and 
60, engaging respectively to the first and second 
shafts 46 and 50, are sandwiched between these 
plates 57 and rotatably supported thereby around 
pins 61 and 62, respectively. The front end surface 58 
of the mobile member 56 is provided with a support 
pin 63, by which the base plate 21 is axially support- 
ed. A U-shaped spring holder 64 is attached on top of 
the upper plate 57 as shown in Fig. 5. Numeral 22 in 
Fig. 5 indicates a protrusion from the base plate 21 
(which itself is not shown In Fig. 5), sandwiched be- 
tween a pair of springs 65 t»oth attached to the spring 
holder 64 such that the angle of the sealer unit 20 in 
the Y-direction can be adjusted. 

Fig. 5 also shows a mechanism for displaying the 
adjustment made in th Y-direction as w II as the ori- 
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entation of the heater 28 by the second adjustment 
unit 45. A pointer 67 with, its front end 67-1 pointing 
generally in the backward dir ctlon is attached to the 
top surface of the upper plate 57 of the mobile mem- 
ber 56, and a calibrated plate 68 for indicating the ad- 5 
justment in the Y-direction is attached to and extend- 
d from one of the frame structures 37 such that a 
short indicator 67-2 attached to the pointer 67 and this 
calibrated plate 68 are proximal to each other. An- 
other generally T-shaped calibrated plate 69 for indi- io 
eating the angular adjustment is attached to a back 
surface of the engaging piece 60 (closer to the first 
adjustment unit 35) and its calibrated surface is posi- 
tioned proximal to the front end 67-1 of the pointer 67. 

Fig. 6 shows a portion of a packaging machine 15 
100, such as described in U.S. patent 5,279,098 is- 
sued January 18, 1994 (which is incorporated herein 
by reference), comprised not only of a longitudinal 
sealer described above (of which only the seal belt 27 
and its pulleys 25 and 26 are shown for simplicity), but 20 
also of a holder 97 for supporting a film supply roll, a 
plurality of guide rolls 95 for directing to the former 90 
a web of flexible thermoplastic film material W pulled 
out of the film supply roll, a pair of pull-down belts 98 
for pulling the film material W and a transverse sealer 25 
99 disposed below the longitudinal sealer 1. With a 
packaging machine thus formed, the userf irst selects 
a roll of bag-making material (or film) and a loading 
cylinder of a proper size in view of the kind of bags to 
be made. After such a roll and loading cylinder are in- 30 
stalled, the user specifies required conditions for the 
operation of the packaging machine 100 through an 
input device (not shown) such as a control panel. 
When the position-controlling motor 6 receives a sig- 
nal indicative of such inputted data, it rotates accord- 3S 
ingly so as to place the support block 5 properly (in 
the Y-direction) by way of the threaded shaft 7 with re- 
spect to the loading cylinder 91 . The cylinder 9 is con- 
nected to a high-pressure gas container and a control 
device (schematically shown in Fig. 1 at 9-1), by 40 
means of which the piston rod 10 is pushed.outor re- 
tracted into the cylinder 9 so as to maintain the sealer 
unit 20 at a wait position separated from the film by 
a specified distance. If it is desired to make bags with 
an off-center longitudinal sealing line, for example, 45 
the knob 41 attached to the worm wheel 40 is turned 
to move the mobile frame 38 and hence also the hea- 
ter 28 in the X-dlrection, that is, tangentially with re- 
spect to the former 90. 

If the heater 28 and the former 90 are mismatch- so 
ed in the Y-direction, the other knob 53 on the second 
adjustment unit 45 is pushed in such that the pair of 
two equally sized gear wheels 47 and 51 is engaged 
together, as shown in Fig. 3, and then turned around 
in a correct direction. As a result, th shafts 46 and 55 
50 cause the ngaging pieces 59 and 60 to move in 
the same direction (Y-direction) at the same rate, as 
shown in Fig. 7(a), and the heater 28 is ther by trans- 



lationally shifted in the Y-dlrection. In the meantime, 
the pointer 67 does not chang its orientation and the 
calibrated plate 68 affixed to th frame structure 37 
does not move in the Y-direction. The resulting rela- 
tive displacement between the short indicator 67-2 
attached to the pointer 67 and the calibrated plate 68 
is indicated by y in Fig. 7(a). 

If thetipof the heater 28 is not correctly facing the 
surface of the former 90, as shown in Fig. 7(b), the 
knob 53 is pulled out such that the pair of differently 
sized gear wheels 48 and 52 comes to be engaged 
with each other and then turned around in a correct 
direction. Because the numbers of teeth on the 
wheels 48 and 52 are inversely proportional to the ra- 
tio between the distances and Lz of their axes from 
the heater 28, the mobile member 56 rotates around 
the center axis 29 of the heater 28, as shown in Fig. 
7(b), thereby changing the orientation of the heater 28 
attached to its front surface 58 until the tip of the hea- 
ter 28 exactly matches the surface of the former 90. 
As the heater 28 is thus rotated around its axis 29 by 
a small angle 8, its tip will be displaced by a small dis- 
tance Ax in the X-direction, as shown in Fig. 7(b), but 
this distance Ax is negligibly small for all practical pur- 
poses. 

In the meantime, the pointer 67 rotates with the 
mobile member 56 on which it is affixed. The T-shap- 
ed angle-indicating plate 69, on the other hand, is af- 
fixed to the engaging piece 60 on the shaft 50, and 
hence its orientation remains the same as the engag- 
ing piece 60 moves in the Y-direction. Thus, there Is 
a relative motion between the front end 67-1 of the 
pointer 67 and the calibrated plate 69, and it is dis- 
played as the angular adjustment. 

In summary, the mobile frame, which supports 
the longitudinal seal unit. Itself is adjustably movable 
both in the Y-direction and around an axis of the seal 
uniL As a result, the displacement in the X-direction 
becomes practically negligible, although adjustments 
in the X-direction can be carried out independently, 
and the operation for adjustment becomes much sim- 
plified according to the present invention. 



Claims 

1. A longitudinal sealer for a packaging machine, 
comprising a sealing unit (20) including a heater 
(28); a mobile support member (56) supporting 
said sealing unit; and Y-9 adjusting means (45) 
for selectably moving said support member (56) 
translationally in a Y-direction or for rotating said 
support member (56) around an axis extending 
through said sealing unit. 

2. The longitudinal sealer of claim 1, wherein said Y- 
0 adjusting means (45) is unitiz d with said mo- 
bile support member (56) and comprises a mutu- 
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3. The longitudinal sealerofclalm2 wherein said Y- 
9 adjusting means further comprises a frame 
structure (37) which rotatably supports said pair 
of shafts (46,50); a first calibrated member (68) 
affixed to said frame structure (37); a calibrated 
member (69) affixed to an engaging member (60) 
engaged with one of said shafts; and an indicator 
(67) affixed to said mobile support member, said 
indicator having a first pointer adapted to swing 
along said first calibrated member and a second 
pointer adapted to swing along said second cali- 
brated member. 



ally parallel pair of shafts (46,50) each extending 
in said Y-direction; and switching means for se- 
I ctively causing said pair of shafts to rotate at 
the same rate or at different rates proportional to 
the distance from said sealing unit (20); wherein 
said mobile support member (56) supports said 
sealing unit (20) at one end thereof in an X-direc- 
tion perpendicular to said Y-direction and is con- 
nected with said pair of shafts (46,50) through en- 
gaging means (59,60) engaging with said shafts. 
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A longitudinal sealer for a packaging machine 
having a loading cylinder (91) installed thereon, 
said longitudinal sealer comprising a sealing unit 
(20)' including a heater (28); a first adjusting 
means (45) for adjustingly moving said sealing 
unit radially towards or away from said loading cy- 
linder (91 ); a second adjusting means (35) for ad- 
justingly moving said sealing unit tangentialty 
with respect to said loading cylinder (91); a con- 
trol means (9-1) forselectably pressing said seal- 
ing unit against a bag-making material on said 
loading cylinder or moving said sealing unit away 
from said bag-making material; a tilting means 
(45) for adjusting the angular orientation of said 
sealing unit with respect to the axial direction of 
said loading cylinder; and an elongate member 
(2) rotatably supported by a frame structure of 
said packaging machine, said elongate member 
supporting said first and second adjusting 
means, said control means and said tilting means 
through supporting block (5). 



The longitudinal sealer of any of the preceding 
daims, further comprising X adjusting means 
(35) engaging with a part of said Y-G adjusting 
means (45) for causing said Y-G adjusting means 
to move in an X-directlon which is perpendicular 
to said Y-direction. 
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The longitudinal sealer of claim 4 wherein said X 
adjusting means (35) is unitized, said X adjusting 
means comprising a helically threaded member 
(36) extending in said X-direction, a rotary mem- 35 



10. The longitudinal sealer of claim 9 further- com- 
prising a motor (6) for causing said supporting 
block (5) to slide longitudinally on said elongate 
member (2). 

11. A packaging machine comprising a loading cylin- 
der (91) for causing articles to pass therethrough 
to be packaged in bags; a film supporting means 
(97) for supporting a roll of bag-making material; 
pulling means (98) for pulling said bag-making 
material from said roll; a former (90) for forming 
said bag-making material into a tubular shape 
around said loading cylinder; film guiding means 



4. 



5. 



t»er (40) engaging with and being adapted to ro- 
tate on said helically threaded member (36) and 
a knob (41) for rotating said rotary member (40). 

6. The longitudinal sealer of daim 5, wherein said 40 
knob (41) is calibrated so as to display a displace- 
ment of said Y-9 adjusting means in said X-direc- 
tion. 

7. The longitudinal sealer according to any of the 45 
preceding daims, whereiq said Y-G adjusting 
means (45) serves to move said sealing unit (20) 

in use radially towards or away from a loading cy- 
linder (91) installed on said packaging machine 
for allowing articles to pass therethrough to be so 
packaged in bags. 

8. The longitudinal sealer of at least daim 4, further 
comprising an elongated member (2) rotatably 
supported by said packaging machine, said elon- 55 
gat d member supporting said Y-6 adjusting 
means (45) and said X-adjusting means (35). 



(95) for guiding said bag-making material to said 
former (90); a longitudinal sealer according to 
any of the preceding claims for sealing side 
edges of said tubularly formed bag-making ma- 
terial together; and a transverse sealer (99) for 
sealing said tubulariy formed bag-making mate- 
rial transversely to the direction of motion there- 
of. 
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